Introduction {#sec1-1}
============

Tumors of the central nervous system (CNS) are, as a group, the second most frequent malignancy of childhood and the most common solid tumor in this age group. CNS tumors represent approximately 17% of all malignancies in the pediatric age range, including adolescents.\[[@ref1]\]

Glial neoplasms in children account for up to 60% of supratentorial hemispheric tumors. They encompass a diverse range of pathology, including pilocytic and fibrillary astrocytomas, ependymomas, oligodendrogliomas, and gangliogliomas, as well as less common lesions unique to the pediatric age group: pleomorphic xanthoastrocytoma (PXA), dysembryoplastic neuroepithelial tumor (DNET), and desmoplastic infantile ganglioglioma (DIG). Their histologic distribution and prognostic features differ from that of adults, because the majority of these tumors in children are low grade (up to 80% of supratentorial tumors), and a strong association exists between extent of surgical resection and patient outcome.\[[@ref2]\]

Many supratentorial gliomas are also found deep, near midline structures as opposed to a more common lobar location in adults. Radiologically, pediatric low-grade gliomas also differ in that they often enhance with contrast, and this enhancement does not suggest that these neoplasms are malignant.\[[@ref2]\]

In the supratentorial compartment, low-grade gliomas in children can arise not only from the hemisphere but also from optic nerve, chiasm, and visual pathways, as well as deep seated regions like hypothalamus, thalamus, and basal ganglia.

Aims and Objectives {#sec1-2}
===================

To study clinical and pathological characteristics of supratentorial intraaxial extraventricular primary pediatric (SIEPP) brain tumors in children equal or less than 18 years. To analyze factors that affect outcome following management of these tumors. To determine the outcome using the Engel\'s classification for seizures, Karnofsky\'s score during the available follow-up period of minimum 1 year following surgery and adjuvant treatment of these tumors.

Materials and Methods {#sec1-3}
=====================

The study design is a prospective study done in Nizam\'s Institute of Medical Sciences from October 2008 to January 2012. All the patients with age less than 18 years operated for SIEPP brain tumors proven histopathologically were included in the study. All the patients with recurrent or residual primary tumors or secondaries were excluded from the study.

The patients were evaluated with complete neurological examination and radiologically with CT and MRI studies. In the surgery, if greater than 90% of the lesion was excised, it was considered as gross total excision and others were considered subtotal excision. Chemotherapy and radiotherapy were given specific to the lesion. In the follow up patients were assessed at the end of the 1^st^ month, 3^rd^ month, 6^th^ month, and 1 year and then each year following surgery. Postoperative CT or MRI was done following surgery.

Results and Analysis {#sec1-4}
====================

There were 2, 8 and 20 patients in the age range of 0-2 years, \>2-10 years and 10-18 years, respectively. There were 21 male patients and 9 female patients. Five patients presented with hemiparesis. Twelve of them presented with seizures. Four of them had only headache and 14 patients had raised ICP. Out of 30 patients, 16 had lesion in the temporal lobe, 6 had in the frontal lobe, 4 in thalamus, 3 in the parietal lobe and 1 in the occipital lobe. Out of 30 patients, 11 patients had malignant lesions, among them glioblastoma multiforme (GBM), primitive neuroectodermal tumor (PNET), anaplastic astrocytoma (AA) and anaplastic ependymoma (AE) were present in 4, 4, 2 and 1, respectively. Nineteen patients had benign lesions, among them 5, 1, 1, 1, 2, 2, 4, and 3 were pilocytic astrocytoma (PA), pilomyxoid astrocytoma (PMA), fibrillary astrocytoma (FA) oligodendroglioma (OLIGO), pleomorphic xanthoastrocytoma (PXA), ependymoma (EPEN), dysembryoplastic neuroepithelial tumor (DNET), and ganglioglioma, respectively. Gross total excision could be achieved in 19 patients and subtotal in 11 patients \[[Figure 1](#F1){ref-type="fig"}, [Table 1](#T1){ref-type="table"}\]. Seven patients had mortality and among them three had PNET, three had GBM and one had pleomorphic xanthoastrocytoma. Four of the remaining 23 patients had increased deficits postoperatively. Remaining 19 patients either improved or remained the same.
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Discussion {#sec1-5}
==========

Total number of patients with gliomas in this study was 22. Of the 22 patients, 15 were astrocytomas, 3 ependymomas, 1 oligodendroglioma, 3 gangliogliomas. Seventeen of the 22 glioma patients were males and females were 5 only. Except one all (*n* = 22) patients (95%) were in the age range of 7-18 years. This could be multifactorial like the lesion incidence increases with age. Also, the referral pattern to our institute might have affected the age range of the patients because usually the infant patient population is referred to the pediatric hospitals close to our area e.g. Govt. Pediatrics Hospital etc., Seventeen of the 22 glioma patients were males and only 5 were females. Contrary to the existing western literature,\[[@ref1]\] social factors in the Indian population may have contributed to this finding in our study. Contrary to the literature where the frontal lobe is the most common site in our study, the temporal lobe is the most common site of the gliomas origin as seen in 50% of the 22 glioma patients.\[[@ref1]\]

Of the five pilocytic astrocytomas, three of them were present in the temporal lobe; the other two were in the thalamic region. The only patient with PMA originated in the thalamus. The two patients with PXA were located in the temporoparietal region. All the three patients of ganglioglioma originated in the temporal lobe. Temporal lobe is the most common site of the glioma origin as seen in the 11 of the 22 glioma patients (50%) in our study.

In the published medical literature, astrocytomas account for approximately 50% of hemispheric tumors in children, occurring at all ages, with a peak incidence between ages 8 and 12. There is no gender predilection.\[[@ref1]\]

In this study, the number of patients with astrocytomas was 15 constituting 50% of the total study group. There were 12 male and 3 female patients having astrocytoma. The incidence of astrocytoma increases with age as noted in this study. 1, 3 and 11 patients were with age ranging from 0-2, 2-10 and 11-18 years, respectively. Fourteen of the 15 patients were within 8-18 years age range. There is no preference to side of the cerebrum. As per the location of the lesion, the temporal lobe is the most common location of the lesion constituting 7 of the 15 lesions. The other locations are frontal lobe (*n* = 4) and thalamus (*n* = 4).

As per Qaddoumi *et al*., (*n* = 3419), high grade gliomas represent 17% of pediatric gliomas and their frequency depends upon site of the lesion and age of the patient. Most of the high grade tumors occur in the cerebrum and brainstem and in the age group more than 5 years.\[[@ref1]\] In this study, out of the 22 gliomas, high grade lesions were 7 (32%), and low grade lesions were 15 (68%). In our study, six of the seven high grade glioma patients were in the age range of 8-17 years. This incidence correlates with other studies.\[[@ref1]\] The percentage of high grade gliomas and age representation in the present study correlates with other studies.

The extent of surgery and grade of the lesion have the major impact in survival of pediatric high grade gliomas, which is proved in the largest series of Qaddoumi *et al*. and the Children\'s Cancer Group (CCG) -- 43, and CCG -- 945 patients.\[[@ref1]\] The better survival of the high grade glioma patients with gross total resection is also confirmed in our study as shown in the literature. In the present study, of the seven high grade lesions, gross total excision was done in two patients and subtotal excision was done in rest of the five patients. All the patients were administered chemotherapy and six of the patients with age more than or equal to 8 years received radiotherapy. Three of the five patients in whom subtotal excision was done died within 1 year follow up. Mortality in this subset of patients (3/7) is 43%. The other two patients with subtotal excision treated with radiotherapy (RT) and chemotherapy (CT) had recurrence in 1 year. No recurrence of the lesion was noticed in the two patients who underwent gross total excision and postoperative RT at the end of 1 year follow up.

Of the 15 patients with low grade gliomas (62%), gross total excision was achieved in six patients and subtotal excision was done in the remaining nine patients. One patient died at 1 year of the follow-up period (PXA). Mortality in this subset of patients (1/15) is 7%. One patient got recurrence 10 months after the subtotal excision of the PMA in the left thalamus. Remaining 13 patients with low-grade gliomas, whether total or subtotal excision was performed, are doing well at the end of the follow-up period of maximum 3 years. Further follow up of these patients will determine the status of the lesion and outcome of the surgery.

Outcome of low grade gliomas is better than that of high-grade gliomas in this study as already proved in many other studies. The mortality was 7% compared to 43% to latter. The recurrence rate is also less in the low-grade glioma patients. As per Qaddoumi *et al*.,(*n* = 3419), low grade gliomas represent 55.5% of pediatric gliomas and grade I lesions showed better survival than grade II lesions in all age groups except among infants.\[[@ref1]\] Reports of the prognostic value of grade I versus grade II LGG are inconsistent. Some studies have found no difference in outcome between grades I and II,\[[@ref2][@ref3][@ref4]\] possibly because of the small number of subjects. A larger study (*n* = 278) showed that tumor grade (after pathology review) significantly influenced survival estimates, which were 92% for PA, 86% for glioma not otherwise specified, and 48% for diffuse astrocytoma (*P* \< 0.0001).\[[@ref5][@ref6][@ref7][@ref8]\]

However, the optimal surgical treatment for children suffering from epilepsy associated with temporal-lobe tumors remains controversial.\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\] Some authors consider complete tumor resection alone as an adequate treatment,\[[@ref11][@ref12][@ref13][@ref14]\] whereas others recommend the additional removal of epileptogenic surrounding brain tissue to provide a good seizure outcome.\[[@ref15][@ref16][@ref17]\] While some investigators\[[@ref17]\] reported significant seizure control following radical tumor removal. From a surgical point of view, another controversial issue is the resection of mesial temporal structures in addition to the tumor removal. Whether the additional vital brain tissue resection improves the outcome significantly or not continues to be a matter of debate. In our study, all the temporal low-grade gliomas with seizures as presenting symptom were completely seizure free at an average follow-up of 2.4 years. Seizure-free outcomes were good irrespective of subtotal or gross total excision in temporal lobe tumors, correlating with other studies.\[[@ref18]\]

Regarding the site of origin of DNET, initial reports suggested the location of the tumor to be in temporal lobe in 60% of the cases.\[[@ref19]\] However, others reported 80-90% temporal lobe location.\[[@ref20]\] All of the four patients of the present study had the location in the temporal lobe. The male and female ratio was 1:1. Age range of this subset of patients was 9 to 17 years. In the literature, surgery is the only required therapy and multiple surgeries are a better alternative than CT or RT. All the patients in the present study were operated by gross total excision. All of them were doing well at the end of one year with good control of seizures (Engel 1).

In the present study, the gender ratio was 1:1. Age range was 1-14 years. Two patients were within 0-2 years range. Other two were 9 years and 14 years of age. Subtotal excision could be achieved in all the patients. Postoperatively, the two patients within 0-2 years range were given CT. The other two patients were given both CT and RT. All four patients died within one year follow up. These study findings are correlating with the existing studies in the literature.\[[@ref21]\]

Future suggestions to improve study {#sec2-1}
-----------------------------------

More number of patients to be involved in each subset of patients including those below 7 years of age. Volumetric analysis depicting objective evidence of extent of tumor excision is more scientific than the personal opinion of operating surgeon and may be included in future studies. Low grade gliomas require long-term follow up for better insight into the natural and intervened progression/regression. Pediatric CNS tumor registry has to be formulated for better analysis of natural history.

Conclusions {#sec1-6}
===========

Supratentorial intraaxial extraventricular primary pediatric (SIEPP) brain tumors have male preponderance, occur in 95% of patients in the age range of 7-18 years and have temporal lobe as the most common site of origin. The seizure presentation has good outcome compared to raised intracranial pressure features. The seizure control is quite good irrespective of subtotal or gross total excision in temporal lobe low grade tumors. All PNETs with subtotal excision have survival of less than 1 year even with adjuvant chemo and radiotherapy.
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